Development of a serum-free and heat-sterilizable medium and continuous high-density cell culture.
We tried to establish a new serum-free and heat-sterilizable medium, based on our serum-free medium in which many lymphoblastoid cells and hybridoma could grow as well as in a conventional serum-containing medium. As is well-known, L-glutamine (L-Gln) is one of the most heat-labile but essential components for cell growth. As a substitute for L-Gln, dipeptide such as Gly-L-Gln or L-Ala-L-Gln, which was quite stable even after autoclaving, was found to be utilizable for mammalian cell growth. The L-Gln dipeptide-containing serum-free medium was quite stable in a solution even after storing at 37 degrees C for 4 months. In the serum-free medium containing L-Ala-L-Gln, mouse hybridola could grow and produce more antibody than in RPMI 1640 + 10% FBS. It has been proved that BSA and transferrin, which are also heat-labile but essential for the growth of various cell lines, can be substituted by heat-stable alpha-cyclodextrin and cholesterol, and Fe-gluconate, respectively. Insulin has also proved to be heat stable in a solution of Fe-gluconate. We thus established a new serum-free medium, all the components of which could be heat-sterilizable. Moreover, by adding EGF and BSA but without the adhesion factor included in FBS, the serum-free medium was found to support a long-term serial culture of a human diploid fibroblast. Finally, with this auotoclavable serum-free medium in a perfusion culture apparatus, we were able to continuously cultivate a human lymphoblastoid cell line. The production rate of IgM was found to be markedly increased by feeding the serum-free medium enriched by glucose, bicarbonate, L-Cys, and approtinin. The cell density reached as high as 2 x 10(8)/ml in the serum-free medium. Although the working volume in the reactor was only 1 1, the rate of IgM production reached 480 mg/day. The new heat-sterilizable serum-free medium has several advantages, because L-Gln peptide is a heat-stable and available precursor of L-Gln.